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PHENOXYALKYLCARBOXYLIC ACID 
DERIVATIVES AND PROCESS FOR THEIR 
PREPARATIONS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

This invention is concerned with certain novel phc- 
noxyaUcylcarboxylic acid derivatives which have 
strong and selective leukotriene antagonist activity, and 
are useful for prevention and treatment of allergic dis- 
eases such as bronchial asthma and so on, their interme- 
diates and their preparation processes thereof. 

Moreover, it relates to certain novel phenoxyalkyl- 
carfooxylic acid derivatives of the general formula (I), 
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CH3C0--O~^*"<<="2)«--X3— O--COCH3 

HO CHiCHiCH) / O— (CH2)„CXX>R* 

CH2CH2CH3 

(wherein indicates methyl group or ethyl group, m is 
an integer from 2 to 5, n is an integer from 3 to 8, X' 
indicates sulfur atom, oxygen atom, sulfinyl group or 
sulfonyl group, indicates sulfur atom or oxygen 
atom, proviso X^ and X^ are not simultaneously oxygen 
atom) 
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CH3CO— ^^X»— (CH2)m-X2— ^^COCHs 



(I) 



HO CH2CH2CH3 



O— (CH2)„COOR 
CH2CH2CH3 
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(ID 



COCH3 



O— (CH2)»C00R2 

CH2CH2CH3 
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wherein R* indicates hydrogen atom, methyl group or 
ethyl group, m is an integer from 2 to 5, and n is an 
integer from 3 to 8, and each independently repre- 
sents sulfur atom, oxygen atom, sulfinyl group or sulfo- 
nyl group, proviso X^ and X^ are not simultaneously 
oxygen atom; their alkali salts and hydrates thereof. 

2. Description of the Prior Art 

Leukotrienes (leukotriene C4, D4, E4), which are me- 
tabolites of arachidonic acid through S'*lipoxygenase 
pathway, are constituents of SRS-A (slow reacting 
substance of anaphylaxis), being an ioqx>rtant mediator 35 
of the immediate type allergic diseases such as bronchial 
asthma. Accordingly, the drugs which exert antagonis- 
tic effects on leukotrienes are promising in the treatment 
of allergic diseases. Bat, only few drugs having those 
effects through the internal use are known and none is 40 
practically used. 

Compounds having somewhat similar structure with 
those of the present invention are described in Japanese 
Patent Unexamined Publication (Kokai) Sho No. 
58-189137 which corresponds to U.S. Pat. No. 45 
4,507,498. These compounds can be characterized by 
the ether bond, but they never have thioether bond and 
thus, they are structurally different from the com- 
pounds of the present invention. Moreover, the com- 
pounds described in the art have been revealed to be 
less effective and are not useful as compared with the 
compounds of the present invention. 

3. Detailed Description of the Invention 

As the result of diligent studies about leukotriene 
antagonists, the inventors have found that the com- 
pounds represented by the general formula (I) possess 
strong and selective leukotriene antagonist activity 
even after an oral administration and further found that 
they have surprisingly therapeutic effects on airway gQ 
hyperreactivity induced in guinea pigs, which lead to 
completion of the present invention. 

According to the present invention, the compounds 
of the general formula (I) can be prepared on the herein- 
after mentioned routes. (I) Compound of the general 65 
formula (la) can be prepared by allowing compounds of 
the general formula (II) to react with compounds of the 
general formula (III) 



(wherein R^' n and X^ are as defined in the above) 



CH3O 




(III) 



X'-(CH2)«-Y 



CHjCHiCHj 
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(wherein Y indicates halogen atom and X^ are as de- 
fined in the above) 

It is preferable that this reaction is conducted in an 
organic solvent, for example acetone, methylethylke- 
tone, diethylketone or dimethyiformamide etc. under a 
reaction temperature of the room temperature to the 
solvent refluxing temperature. In addition, the presence 
of an inorganic base, for example potassium carbonate 
or sodium carbonate etc. and further the addition of 
potassium iodide are also recommendable. 

(2) Compounds represented by the general formula 
(lb) can be prepared by allowing compounds of the 
general formula (IV) to react with compounds of for- 
mula (V). 

/-\ >r-\ 

CH3CO— X^-(CH2)«-X2— 6^-COCH3 

HO CH2CH2CH3 / O— (CH2)/,COORi 

CH2CH2CH3 

(wherein R2 indicates methyl group or ethyl group, m is 
an integer from 2 to 5, n is an integer from 3 to 8, X^ 
indicates sulfur atom* oxygen atom, sulfinyl group or 
sulfonyl group and X^ indicates sulfur atom or oxygen 
atom, proviso X^ and X^ are not simultaneously oxygen 
atom) 



Y*— (CH2)«-X 




(IV) 



COCH3 



O— (CH2)«C00R2 

CH2CH2CH3 
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(wherein Y< indicates halogen atom, and X^- m and 
n are as defined in the above) 



,CCH^)-'C'H 



(V) 



CH2CH2CH3 
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(wherein is as defined in the above) 

It is preferable that this reaction is conducted in an 
organic solvent, for example acetone, methylethyike- 
cone, diethylketone or dimethylfonnamide etc. under a 
reaction temperature of the room temperature to the IS 
solvent refluxing temperature. In addition, the presence 
of an inorganic base, for example potassium carbonate 
or sodium carbonate etc. and further the addition of 
potassium iodide are also recommendable. 

(3) Compounds represented by the general formula 20 
(Ila) can be prepared by allowing compounds of the 
general formula (VI) to react with compounds of the 
general formula (VII), followed by removing the pro* 
tective group. 

25 



HS 



/ O— (CH2)«C00R2 
CH2CHZCH3 



(Ila) 



(wherein indicates methyl group or ethyl group and 
n is an integer from 3 to 8) 35 




(VD 



COCH3 
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OH 
CH2CH2CH3 

(wherein R^ indicates a protective group) 

Y2— (CH2)i,COORi 
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(VII) 




(wherein Y and indicate identical or different halo- 
gen atom, and n is an integer from 3 to 8) 

(IX) 

COCH3 

'0-(CH2),— Y« 
CH2CH2CH3 

(wherein R^indlcates a protective group, Y> and n are as 
defined in the above) 

It is preferable that this reaction is conducted in an 
organic solvent, for example acetone, methylethylke- 
tone, diethylketone or dimethylfonnamide under a re- 
action temperature of the room temperature to the sol- 
vent refluxing temperature. Then, the compounds rep- 
resented by the general formula (IX) are allowed to 
react with sodium cyanide or potassium cyanide to give 
compoimds of the general formula (X). 




(X) 



COCH3 
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(wherein Y^ indicates halogen atom, and R^ and n are as 
defined in the above) 

It is preferable that this reaction is conducted in an 
organic solvent, for example acetone, methylethylke- 
tone, diethylketone or dimethylfonnamide etc. under a 
reaction temperature of the room temperature to the 
solvent refluxing temperature. In addition, the presence 
of an inorganic base, for example potassium carbonate 
or sodium carbonate and further the addition of potas- 
sium iodide are also recommendable. 

In the compounds of the general formula (VI), dime- 
thylaminocarbonyl group or benzyl group etc. can be 
exemplified as the protective group for thiol group. 60 

(4) The compounds represented by the general for- 
mula (Ila) can also be prepared by the following pro- 
cess. The compounds of the general formula (VI) are 
allowed to react with compoimds of the general for- 
mula (Villa) to give compounds of the general formula 
(IX). 



O— (CH2)^N 
CH2CH2CH3 

(wherein R^ and n are as defined in the above) 

It is preferable that this reaction is conducted in an 
organic solvent, for example dimethyl sulfoxide or di- 
methylfonnamide under a temperature of the room 
temperature to 100 * C. Further, the compounds repre- 
sented by the general formula (X) are subjected to hy- 
drolysis and then to esteriiication with alcohol to give 
the compounds of the general formula (Ila). The hydro- 
lysis of nitrile proceeds preferably with sodium hydrox- 
ide or potassium hydroxide in aqueous solution, and the 
esterification is preferably performed by refluxing in 
alcohol and in the presence of cone, sulfuric acid or a 
certain amount of a catalyst. 

(5) Compounds represented by the general formula 
(IVa) can be prepared by allowing the compounds of 
the general formula (Ila) to react with compounds of 
the general formula (VIII). 



Y»-(CH2)«- 




(IVa) 



COCH3 



O— (CH2)«COOR^ 
CH2CH2CH3 



(wherein R^ indicates methyl group or ethyl group, Y^ 
indicates a halogen atom, m is an integer from 2 to S and 
n is an integer from 3 to 8) 



Y-<CH2)«— Y> 



(VIII) 



Y— (CH2)/f— Y> 



(VtUa) 



(wherein Y indicates a halogen atom, Y^ and m are as 
defined in the above) 

It is preferable that this reaction is conducted in an 
organic solvent, for example acetone, methylethylke- 
tone, diethylketone or dimethylfonnamide under a re- 
action temperature of the room temperature to the sol- 
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vent refluxing temperature. In addition, the presence of 
an inorganic base» for example potassium carbonate or 
sodium carbonate and further the addition of potassium 
iodide are also preferable. 

(6) Compounds of the general formula (III) or (TV), 
in which and are both sulfinyi group, can be 
prepared by oxidizing compounds represented by the 
general formula (Ilia) or (IVa). 



(wherein R2 indicates methyl group or ethyl group, m is 
an integer from 2 to 5, n is an integer from 3 to 8, and 
X* indicates oxygen atom or sulfonyl group) 



CH3CO— ^^S— (CH2)«— X2— ^^COCHs 

HO CHzCHiCH} / O— (CH2)iiCOOR^ 

CH2CH2CHJ 



(lb-) 



aiia) 
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-S-(CHj)„-Y 
HO CH2CH2CH3 

(wherein Y indicates a halogen atom and m is an integer 
from 2 to 5) 



Y»-(CH2)«-1 




COCH3 



O— (CHi)„COOR* 
CH2CH2CH3 



(wherein R^* m, n and X^ are defined in the above) 
(9) Compounds of the general formula (I), in which 
is methyl group or ethyl group, X* oxygen atom or 
sulfonyl group and X^ is sulfonyl group, and com> 
1 S pounds of the general formula (I), in which R * is methyl 
group or ethyl group, X^ is sulfonyl group and X^ is 
oxygen atom or sulfonyl group can be respectively 
prepared by allowing the compounds represented by 
the general formula (la*)* (lb') to react with the mild 
(IVa) 20 oxidizing agent likewise as in (6) but with not less than 
bimolar amount. 

EXAMPLES 

The present invention is hereinafter explained by 
25 concrete examples, but the present invention can no to 
be restricted by these examples. 



(wherein indicates a halogen atom, R^ indicates 
methyl group or ethyl group, m is an integer from 2 to 
S and n is an integer from 3 to 8) 

The compounds of the general formula (III) or (IV) 
can typically be prepared by allowing the compounds 
represented by the general formula (Ilia) or (IVa) to 
react with a mild oxidizing agent, for example m- 
chloroperbenzoic acid, hydrogen peroxide etc., of equi- 
molar or excess amount in an adequate solvent, for 
example methylene chloride, alcohol etc. respectively. 

(7) Compounds of the general formula (III) or (IV), 
in which X^ and X^ are both sulfonyl group, can be 
prepared by allowing the compounds of the general 
formula (Ilia), (IVa) to react likewise as in (6), but with 
not less than bimolar amount of the mild oxidizing 
agent. 

(8) Compounds of the general formula (I), in which 
R* is methyl group or ethyl group X^ is oxygen atom or ^5 
sulfonyl group and X^ is sulfinyi group, and compounds 
of the general formula (I)» in which R^ is methyl group 
or ethyl group, X* is sulfinyi group and X^ is an oxygen 
atom or sulfonyl group, can be respectively prepared by 
allowing the compounds represented by the general 
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EXAMPLE 1 

Ethyl 4-[6.acetyl-3-[3-(4-acetyl-3-hydroxy-2-propyl- 
phenylthio)-propoxy]-2-propylphenoxy]butyrate 

To a stirring mixture of ethyl 4-(6-acetyl-3-hydroxy- 
2-propylphenoxy)butyrate (1.6 g), potassium iodide (0.5 
g) and potassium carbonate (1.45 g) in acetone (30 ml) 
was added a solution of 4-(3-bromopropylthio)-2- 
hydroxy*3-propylphenyl -ethanone (t.9 g) in acetone 
(10 ml) dropwise with heating to reflux. After heating 
and refluxing with stirring for six hours, inorganic mate- 
rials were separated by filtration and the filtrate was 
concentrated. The residue was separated and purified 
through silica-gel column chromatography (eluting 
with benzene:ethyl acetate « 9:1) to give the title com- 
pound as crude crystals (2. 1 g, 72.4%). This crystal was 
recrystallized from ethanol to colorless crystals, mp 
65-66* C. 

Analysis (%) for C3]H4207S, Calcd. (Found): C, 
66.64 (66.53); H, 7.58 (7.72). 

EXAMPLE 2-7 

Likewise as in Example 1, compounds listed in Table 
1 were synthesized. 



CH3C0— 

HO CHi 



CH3CO— X»— (CH2)«— S— COCH3 

HO CH2CH2CH3 / O— <CH2)flCOOR2 

CH2CH2CH3 



S— (CH2)m- 



CH2CH2CH3 




COCH3 



O— <CH2)i,COOC2H5 
CH2CH2CH3 



formula (la'), (lb*) to react with equimolar or excess 
amount of the mild oxidizing agent likewise as in (6). 



TABLE I 



(la) 



65 



Example 


m 


n 


Yield (%) 


Analysis (%) 


CalcdyFound 


2 


3 


4 


70.4 


C: 67.10 


H: 7.74 










67.24 


7.88 


3 


3 


5 


7S.0 


C: 67.55 


H: 7.90 










67.54 


7.91 


4 


3 


6 


S8.3 


C: 67.97 


H: 8.0s 










68.03 


8.10 


5 


3 


8 


66.9 


C: 68.76 


H: 8.33 
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TABLE 1-continued 



Example 


m 


n 


Yield (%) 


Analysis (%} 


Calcd. /Found 










68.79 


8.33 


6 


4 


J 


63.9 


C: 67.10 


H: 7.74 










67.08 


7.89 


7 


S 


3 


65.7 


C: 67.55 


H: 7.90 










67.49 


7.93 



EXAMPLES 

Ethyl 4-[6-acetyl'3-[2-(4-acetyI-3-hydroxy-2-propyl- 
phenylthio)-ethoxy]-2-propylphenoxy]butyTate 

A mixture of ethyl 4-(6-acetyl-3-<2-chloroethoxy)-2- 
propylphenoxybutyrate (0.60 g), (2-hydroxy-4-mercap- 
to-3-propyIphenyl>ethanone (0.51 g), potassium iodide 
(0.1 g) and potassium carbonate (0.65 g) in acetone (40 
ml) was heated and refluxed with stirring for 19 hours. 
After cooled, inorganic materials were separated by 
filtration and the filtrate was concentrated. The resul- 
tant residue was separated and purified through silica 
gel column chromatography (eluting with ben- 
zenezethyl acetate = 15:1, then 9:1) to give the title com- 
pound (0.73 g, 82.8%) as brown oil. 

Analysis (%) for C30H40O7S, Calcd. (Found): Q 
66.15 (66.12); H, 7.40 (7.50). 

EXAMPLE 9, 10 

Likewise as in Example 8» the compounds listed in 
Table 2 were synthesized. 



10 



15 



20 



25 



(2) Ethyl 4-<6-acetyI-3-(N,N-dimethylcarbamoyIthi- 
o>2*propylphenoxy)butyrate (10.6 g) and potassium 
hydroxide (4.5 g) in ethanol (100 ml) were heated with 
sttrring under refluxing for 1.5 hours. Ice water and 
cone, sulfuric acid were added thereto (pH 1), and then 
the mixture was subjected to extraction. The organic 
layer was washed with water and aqueous solution of 
sodium chloride, followed by being dried over sodium 
sulfate and then concentrated under a reduced pressure. 
To the resultant residue was added a mixture of ethanol 
(30 ml) and cone, sulfuric acid (0.5 ml), and the mixture 
was heated with stirring and refluxing for 1.5 hours. Ice 
water was added thereto and the mixture was extracted 
with ethyl acetate. The organic layer was washed with 
water and thereafter was dried over sodium sulfate, 
followed by being concentrated under a reduced pres- 
sure. Ethyl 4-(6-acetyl-3-mercapto-2-propylphenoxy)- 
butyrate (7.8 g, 89.7%) was obtained as brown oil. 

IH^NMR (CDCI3) 6: 1.03 (3H, t, J=7 Hz, 
— CH2CH2CH3), 1.28 (3H, t, J=7 Hz, CO2CH2CH3). 
1.57 (2H. m. — CH2CH2CH3). 2.12 (2ft, In, 
^CH2CH2CH2CCX)Et). 23 (2H. m. — CH2C02Et), 
2.57 (3H, sTCOCHj), 2.6 (2H, m, ^H2CH2CH3), 3.78 
(2H, t, J=6 Hz, --OCH2CH2CH2COlEt), 4.16 (2H, q, 
J=7 Hz, CO2CH2CH3)r^.l0 (IH, d, J=8 Hz, 



COCH3 



CH3CO— S— (CH2)2— O- 

HO CH2CH2CH3 / O— (CH2)i,COC>C2H5 

CH2CH2CH3 




TABLE 2 



Example 


n 


Yield {%) 


Analysis (%) 


Calcd./Found 


9 


4 


76.5 


C: 66,64 


H: 7,58 








66.64 


7.59 


10 


5 


64.7 


C: 67.10 


H: 7.74 








67.14 


7.74 
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EXAMPLE 11 

Ethyl 4-(6-acetyl-3-mercapto-2-propylphenoxy)buty- 
rate 

(1) A mixture of (4-(N,N-dimethylcarbamoylthio)-2- 
hydroxy-3-propylphenyl)ethanone (26.6 g), ethyl 4- 
bromobutyrate (92.9 g), potassium iodide (1 g) and po- 
tassium carbonate (26.1 g) in acetone (200 ml) was 
heated and refluxed with sdrring. Each of potassium 
carbonate (13 g) was added thereto after 9 hours and 14 
hours, and the mixture was heated and refluxed with 
stirring for total 29 hours. Then, inorganic materials 
were separated and the solution was concentrated 
under a reduced pressure. The resultant residue was 60 
purified through silica-gei column chromatography 
(eluting with hexane» then benzene and finally ben- 
zene:ethyl acetates9:l) to give ethyl 4-(6-acetyl-3- 
(N,N-dimethylcarbamoylthio) -2-propylphenoxy)buty- 
rate (31.5 g, 84.2%) as light brown crystal* mp 60-63* 65 
C. 

Analysis (%) for C20H29NO5S, Calcd. (Found): C. 
60.74 (60.89); H, 7.39 (7.58); N, 3.54 (3.38). 




COCH3), 



), 7.28 (IH, d. J=8 Hz, 




COCH3). 



O— 



55 ). 



EXAMPLE 12 

Ethyl 5-(6-acetyl-3-mercapto-2*propylphenoxy)pen- 

tanate 

Likewise as in Example 11, the dtle compound was 
quantitatively obtained as brown oil. ^H — NMR 
(CDCh) 8: 1.03 (3H, t, J=7 Hz, — CH2CH2CH3), 1.27 
(3H, t, J«7 Hz, CO2CH2CH3). 1.57 (IH, m, 
— CH2CIfeCH3), 1.80 (4H, m, ^CH2CH2CH2CH- 
2COOEt), 2.39 (2H, m. — CH2C02Et). 23t (3ft, s. 
COCH3), 2.70 (2H. m, — CH2CH2CH3), 3.75 (2H, m. 
— OCH2(CH2)3C02Et), 4.14 (2H. q. J=7 Hz, 
CChCHiCHs), 7.10 (IH, d, J=8 Hz, 
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COCH3), 



— CH2CH2CH3 and — OCH2CH2CH2CH2CH2CH2Br), 
3H, s, C6CH3), 2.70 (2H, m, -^CHicH2CHj)3.08 (6H. 
s, _N(CH3)z), 3.35 (2H. t. J=6Tiz, --CH2Br), 3.77 
{2H, t, J»6 Hz, — OCH2(CH2)5Br), 7.30 (2H, 



X 7.28 (IH, d, J-s8 Hz, 
H 



10 




COCH3). 



COCH3). 



o— 



). 



EXAMPLE 13 

Ethyl 6-(6-acetyl-3-mercapto-2-piopylphenoxy)hexa- 
nate 

Likewise as in Example 1 1, the title compound was 
obtained as brown oil with yield of 69.0%. ^H — NMR 
(CDOa) 6: L02 (3H, t, J=7 Hz, — CH2CH2CH3), 1.26 
(3H, t, J=7 Hz, CO2CH2CH3), 1.66 (SB. m, 
— OCH2CH2CH2CH2CH2C02Et'and— CH2CH2CH3), 
2.34 (2H,"f: J^7Tftz, -^H2C02Et), 2.5773H, s, 
COCH3), 2.60 (2H, m, ^HS:H2CH3), 3.73 (2H, t, 
J=6 Hz, — OCH2(CH2)4C02Et). 4.13 (2H, q, J=7 Hz, 
— CO2CftCH3p7.10 (IH, d, J=8 Hz, 



n 



OOCH3). 



(2) To a mixture of sodium cyanide (0.89 g) in di- 

IS methyl sulfoxide (20 mi) heated at a temperature about 
50 * C with stirring was added a solution of (2-(6- 
bromohexyloxy>4-(N,N-dimethyicarbamoylthio) -3- 
propyIphenyl)ethanone (7.3 g) in dimethyl sulfoxide (40 
ml) at 50 to 60 * C. After further allowing the reaction 

20 for 15 minutes at 90 * C, the reaction mixture was 
poured into icewater and subjected to extraction with 
ethyl acetate. The organic layer was washed with wa- 
ter, dried over sodium sulfate and concentrated under a 
reduced pressure. The resultant residue was purified 

25 through silica-gel column chromatography (eluting 
with benzenerethyl acetate =9:1, then 7:3) to give 7-(6- 
acetyl-3-(N,N-dimethylcarbamoylthio)-2-propylpheox- 
y)heptanemtrile (4,4 g, 68.6%) as brown oil. *H-— NMR 
(CDCI3) 6: 0.99 (3H. t, J=7 Hz. — CH2CH2CH3). 

30 1.3-2.0 (lOH, m, — CH2CH2CH3 "Sd 
--OCH2CH2CH2CH2CH2CH2CN). 2T6 (2H, m. 
— O(CH2)5e|ga0. 2.59" (3H, s. COCH3). about 2.8 
(2H, m, — CH2CH2CH3), 3.08 (6H, s, — N(ch3b), 3.77 
(2H. t, J=6 Hz, — OCH2(CH2)5CN). 7.32 (2H. m, 

35 



), 7.28 (IH, d, J=8 Hz, 



40 



n 




COCHjX 



COCH3) 



EXAMPLE 14 
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Ethyl 7-(6-acetyl-3-mercapto-2-propylphenoxy)hep- 
tanate 

(1) A mixture of (4^,N-dimethylcarbamoyithio)-2- 
hydroxy-3-propylphenoxy)ethanone (5.8 g), 1,6- 
dibromohexane (25 g), potassium iodide (1 g) and potas- 55 
sium carbonate (5.7 g) in acetone (40 ml) was heated 
with refluxing and stirring. Each of potassium carbon- 
ate (2.9 g) was added thereto after 9.5 hours, 20 hours 
and 30.5 hours, and the mixture was subjected to reflux- 
ing for total 41 hours. After cooled, inorganic materials 60 
were filtered off and the filtrate was concentrated under 
a reduced pressure. The resultant residue was purified 
through sUica-gel column chromatography (eluting 
with benzene:hexane=l:l, then benzenerethyl aceta- 
te=9:l) to give (2-(6-bromohexyloxy)-4-(N,N-dime- 65 
thylcarbamoylthio) -3-propylphcnyl)ethanone (7.3 g, 
79.7%) as brown oU. »H-NMR (CDCI3) 6: 0.99 (3H, t, 
J»7 Hz, — CH2CH2CH3). 1.2-1.8 (lOH, m. 



). 

(3 mixture of 7-(6-acetyl-3-(N,N-dimethylcarbamoyl- 
thio)-2-propylphenoxy)heptanenitrile (4.4 g) and potas- 
sium hydroxide (1.9 g) in ethanol (30 ml) was heated 
with refluxing and stirring for 1.5 hours, followed by 
being concentrated under reduced pressure. To the 
resultant residue was added ice-water and then cone, 
hydrochloric acid to be acidic, and the mixture was 
subjected to extraction with ethyl acetate. The organic 
layer was washed with water, then dried over sodium 
sulfate and concentrated under a reduced pressure to 
give the brown oil (3.7 g). Said brown oil (2.0 g) and 
potassium hydroxide (2.0 g) in water (20 ml) was heated 
with refluxing and stirring for three hours, followed by 
being concentrated under reduced pressure. To the 
resultant residue was added ice-water and then cone, 
hydrochloric acid to be acidic, and the mixture was 
subjected to extraction with ethyl acetate. The organic 
layer was washed with water, then dried over magne- 
sium sulfate and concentrated under a reduced pressure. 
To the resultant residue was added a mixture of cone, 
sulfuric acid (0.5 ml) and ethanol (20 ml), and the mix- 
ture was further subjected to refluxing for 1.5 hours. To 
the mixture was added ice-water, and the mixture was 
extracted with ethyl acetate. The organic layer was 
washed with water and aqueous solution of sodiimi 
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chloride, dried over sodium sulfate and concentrated 
under reduced pressure. 1.8 g of ethyl 7-(^acetyI-3- 
mercapto-2*propylphenoxy)heptanate (78.4%) was ob- 
tained as brown oU. iR— NMR (CDCI3) 5: 1.02 (3H, t, 
J=7 Hz, — CH2CH2CH3X 1.26 (3H. t, J=7 Hz, 
— CO2CH2CH3). Ti-2.0 (lOH, m, 

— OCH2CH2CH2CH2CH2CH2C02Et and 
— CH2CH2CH3), 2.3T(2H; m. — CH2C02Et), 2.57 (3H. 
s, COCH]), about 2.6 (2H, m, — ClhCH2CH3), 3.72 
(2H, t, J=6 Hz, ^CH2(CH2)5C02Et). 4.12 (2H. q, 
J«7 Hz, C02CH2CH2Ca3). 7.01 (IH, d, J=8 Hz. 



H 




O— 



), 7.27 (IH. d, J=8 Hz, 



). 

EXAMPLE 16 

Ethyl 4-[6-acetyl-3-[3-<4-acetyI-3-hydroxy-2-propyl- 
5 phenylthio)-propylthio]-2-propylphenoxy]butyrate 

A mixture of ethyl 4-(^acetyl-3-mercapto-2-propyl* 
phenoxy>-butyrate (2.0 g), (4-(3-bromopropylthio)-2- 
hydroxy-3-propylphenyl)ethanone (2,0 g), potassium 
iodide (0.5 g) and potassium carbonate (1.7 g) in acetone 
10 (40 ml) was heated with refluxing and stirring for 9 
hours. After cooled, inorganic materials were separated 
by filtration and the filtrate was concentrated. The 
resultant residue was separated, and was purified 
through silicagel column chromatography (eluting with 
15 benzene:ethyl acetate 9:1) to give the title compound 
(1.8 g, 50.8%) as yellow oil. 

Analysis (%) for C3iH420dS2, Calcd. (Found): C. 
64.78 (64.66); H, 7.36 (7.38). 

EXAMPLE 17-22 

Likewise as in Example 16, the compounds listed in 
Table 3 were synthesized. 



CH3CO— S-(CH2)«— S— ^^^-COCHj 

HO CH2CH2CH3 / O— (CH2)«COOC2H5 

CH2CH2CH3 



n 

HS— COCH3). 
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EXAMPLE 15 

Ethyl 9-(6-acetyU3-mercapto-2-propylphenoxy)- 
nonanate 

Likewise as in Example 14, the title compound was 
obtained as brown oil with overall yield of 67.3%. 
IH— NMR (CDCI3) 6: 1.03 (3H. t, J=7 Hz, 
-.-CH2CH1CH3), 1.26 (3H, t. J=7 Hz, — CO2CH2CH3). 
L2-2.0 (T4H, m, — CH2CH2CH3 and 
-^CX:H2CH2CH2CH2CH2CH2CH2CH2'e'02Et). 2.30 
(2H, t, J=THzr-^OH2'OD2Et),T'58 (3H, s, COCH3), 
about 2.6 (2H, m — CgCH2CH3). 3.72 (2H, t. J=6 Hz, 
— OCH2(CH2)7C02Et). 4.12 (2H, q, J = 7 Hz, 
— COi^2CH3). 7.01 (IH, d, J=8 Hz, 



CX>CH3). 



), 7.28 (IH, d. J=8 Hz, HS 

H 




COCH3). 



55 



60 



65 



TABLE 3 



40 



45 



Example m 


n 


Yield (%) 


Analysis (%) 


Calcd/Found 


17 3 


4 


77.8 


C: 65.27 


H: 7.53 








65.33 


7.59 


18 3 


5 


84.1 


C: 65.75 


H: 7.69 








65.78 


7.69 


19 3 


6 


59.4 


C: 66.20 


H: 7.84 








66.22 


7.88 


20 3 


8 


61.2 


C: 67.04 


H: 8.13 








67.15 


8.14 


21 4 


3 


77.8 


C: 65.27 


H: 7.53 








65.23 


7.49 


22 5 


3 


80.7 


C: 65,75 


H: 7.69 








65.87 


7.70 



50 



O— 



EXAMPLE 23 

Ethyl 4-[6-acetyl-3-[3-(4-acetyl-3-hydroxy-2-propyl- 
phenoxy)-propylthio]-2-propylphenoxy]butyrate 

A mixtiu-e of ethyl 4-(6-acetyl-3-mercapto-2-propyl- 
phenoxy)-butyrate (1.7 g), (4-(3-bromopropoxy)-2- 
hydroxy-3-propy]phenyl)-ethanone (1.7 g), potassium 
iodide (0.5 g) and potassium carbonate (1.45 g) in ace- 
tone (40 ml) was heated with refluxing and stirring for 
7.5 hours. Ice- water and cone, hydrochloric acid were 
added thereto, and the mixture was subjected to extrac- 
tion with ethyl acetate. After washed with water, the 
extract was dried over sodium sulfate and concentrated 
under a reduced pressure. The resultant residue was 
separated and purified through silica-gel column chro- 
matography (eluting with benzene:ethyl acetate =9:1) 
to give the title compound (2.08 g, 71.0%) as light yel- 
low crystal, mp 87-88* C. 

Analysis (%) for C31H42O7S, Calcd. (Found): C, 
66.64 (66.85); H, 7.58 (7.56). 



EXAMPLE 24-30 

Likewise as in Example 23, the compounds listed in 
Table 4 were synthesized. 



To a mixture of ethyl 4-[6-acetyl-3-[3-{4-acetyl»3- 
hydroxy-2-propylphenylthio)propoxy]-2-propyl- 
phenoxyjbutyrate (1.3 g) in methylene chloride (40 ml) 
was added m-chloroperi>enzoic acid (1.05 g) on ice- 



0-(CH2). 



CHiCHiCHj 




COCH3 



O— <CHj)«CCXX:2H5 
CH2CH2CH3 



TABLE 4 



Example 


m 


n 


Yield 


mp CO 


Analysis 
(%) 


Ca!cd./Found 


24 


2 


3 


77A 


oU 


C: 66.15 


H: 7.40 












65.87 


7.39 


23 


3 


4 


83.4 


oU 


C: 67.10 


H: 7.74 












67.20 


7.79 


26 


3 


3 


78.8 


oil 


C: 67.33 


H: 7.90 












67.56 


7.87 


27 


3 


6 


68.6 


oil 


C: 67.97 


H: 8.05 












67.97 


8.11 


28 


3 


8 


50.2 


oil 


C: 68.76 


H: 8.33 












68.84 


8.36 


29 


4 


3 


74.3 


oil 


C: 67.10 


H; 7.74 












67.04 


7.76 


30 


S 


3 


82.9 


oU 


C; 67.55 


H: 7.90 












67.62 


7.88 



IS 



20 



23 



EXAMPLE 31 



30 



35 



Ethyl 4-[6-acetyl-3-{3-(4-acetyl-3-hydroxy-2-propyI- 
phenylsuinnyl)propoxy]-2-propylphenoxy]butyrate 

To a mixture of ethyl 4-(6-acetyl-3-[3-(4-acetyl-3- 
hydroxy-2-propyIphenylthio)propoxy]-2-propyl- 
phenoxyjbutyrate (1.2 g) in methylene chloride (40 ml) 
was added m-chloroperbenzoic acid (0.51 g) on ice- 
water bath and was subjected to stirring at the same 
temperature for 2 hours. The obtained organic layer 
was washed twice with a cooled aqueous solution of ^ 
potassium carbonate, then with a saturated aqueous 
solution of sodium chloride, dried over sodium sulfate 
and concentrated* The resultant residue was purified 
through silica-gel column chromatography (eluting 
with benzene:ethyl acetate=l:l) to give the title com- 
pound (0.78 g. 63.2%) as colorless crystal* mp 74-76* C. 

Analysis (%) for C31H42O8S, Calcd. (Found): C, 
64.78 (64.78); 7.37 (7.43). 

EXAMPLE 32 



45 



water bath and was subjected to stirring at the same 
temperature for one hour, followed further by stirring 
at a room temperature for 3 hours. The obtained or- 
ganic layer was washed twice with cooled aqueous 
solution of potassium carbonate^ then with saturated 
aqueous solution of sodium chloride, dried over sodium 
sulfate and concentrated. The resultant residue was 
purified through silica-gel column chromatography 
(eluting with benzene:ethyl acetate ^9:1, then 7:3) to 
give the title compound 

(0.97 g, 70.6%) as colorless crystal, mp 77-79* C. 

Analysis (%) for C3iH4209S, Calcd. (Found): C, 
63.03 (63.11); H. 7.17 (7.19). 

EXAMPLE 33 

4.[6-Acetyl-3-[3-(4-acetyl-3-hydroxy-2-propyl- 
phenylthio)propoxy]-2-propyIphenoxy]butyric acid 

To a mixture of ethyl 4-[6-acetyl-3-[3-(4.acetyl-3- 
hydroxy -2-propylphenylthio)propoxy]-2-propyl- 
phenoxy]butyrate (2.1 g) in ethanol (10 ml) was added a 
solution of sodium hydroxide (0.26 g) dissolved into 
water (10 ml). After heated on hot water bath for 5 
minutes, the mixture was cooled by adding ice-water 
and was made acidic by addition of hydrochloric add, 
followed by being extracted with ethyl acetate. The 
obtained layer was washed with water, dried over so- 
dium sulfate and concentrated. The resultant residue 
was separated and purified through silica-gel column 
chromatography (eluting with ethanol :methylene chlo- 
ride=3:100) to give the title compound (1.3 g. 65.2%) 
as colorless crystal, mp 79-81* C. 

Analysis (%) for C29H38O7S, Calcd. (Found): C, 
65.64 (65.81), H. 7.22 (7.24). 

EXAMPLE 34-64 

Likewise as in Example 33, the compounds listed in 
Table 5 were synthesized. 



(CH2)„,— X 



CHjCHjCHj 




COCH3 



O— (CH2)«COOH 
CH2CH2CH3 



Ethyl 4^6-acetyI-3-[3-(4-acetyl-3-hydroxy-2-p^opyl- 
phenylsulfonyl)propoxy]-2-propylphenoxy]butyrate 



34 S 

35 S 



TABLES 



Ex. X' X2 



m 



Yieid(%) mpCC.) Analysfa (%> Calcd./Found 



_1LL 



O 

o 



3 4 
3 5 



74.3 
84.6 



oil 



C: 66.15 
66.18 
C: 66.64 



H: 7.40 
7.46 
H: 7.58 



15 

TABLE 5-continued 



4,985,585 



16 



Ex. 




X2 


m n 


Yield (%) 


mp CC.) 


Analysis (%) 


Calcd./Found 














66.47 


7.64 


36 


s 


0 


3 6 


96.7 


oU 


C: 67.10 
67.25 


H: 7.74 
7.79 


37 


s 


0 


3 8 


94.2 


<Hl 


C: 67.97 
68.13 


H: 8.05 
8.09 


38 


s 


0 


4 3 


55.3 


oil 


C: 66.15 
66.19 


H: 7.40 
7.57 


39 


s 


0 


5 3 


78.7 


oU 


C: 66.64 
66.61 


H: 7.58 
7.56 


40 


s 


0 


2 3 


76.5 


oil 


C: 65.09 
64.85 


H: 7.02 
7.05 


41 


s 


0 


2 4 


64.8 


oil 


C: 65.64 
65.45 


H: 7,22 
7.29 


42 


s 


0 


2 5 


89.0 


oil 


C: 66.15 
65.92 


H: 7.40 
7.39 


43 


so 


0 


3 3 


80.9 


62-64 


C: 63.72 
63.58 


H: 7.01 
7.28 


44 


SOi 


0 


3 3 


81.5 


109-111 


C: 61.90 
61.84 


H: 6.81 
6.83 


45 


s 


s 


3 3 


77.1 


82-84 


C: 63.71 
63.69 


H: 7.01 
7.12 


46 


s 


s 


3 4 


67.6 


oil 


C: 64.26 
64.11 


H: 7.19 
7.31 


47 


s 


s 


3 3 


88.0 


oil 


C: 64.78 
64.58 


H: 7.36 
7.51 


48 


s 


s 


3 6 


83.8 


oU 


C: 65.27 
65.43 


H: 7.53 
7.58 


49 


s 


s 


3 8 


89.9 


oil 


C: 66.20 
66.36 


H: 7.84 
7.92 


50 


s 


s 


4 3 


85.8 


62-65 


C: 64.26 
63.99 


H: 7.19 
7.31 


SI 


s 


s 


5 3 


88.1 


oil 


C: 64.78 
64.75 


H: 7.36 
7.45 


SZ 


o 


s 


2 3 


81.1 


120-C: 


65.09 H: 

65.23 


7.02 

6.98 


33 


o 


s 


3 3 


68.8 


70-72 


C: 65.64 
65.71 


H: 7.22 
7,23 


54 


o 


s 


3 4 


87.2 


oil 


C; 66.15 
65.95 


H: 7.40 
7.47 


55 


o 


s 


3 5 


87.5 


55-58 


C: 66.64 
66.60 


H: 7.58 
7.57 


56 


o 


s 


3 6 


69.9 


oil 


C: 67.10 
67.07 


H: 7.74 

7.75 


57 


o 


s 


3 8 


78.5 


oil 


C: 67.97 
68.13 


H: 8.05 
8.12 


58 


o 


s 


4 3 


77.6 


53-55 


C: 66.15 
65.95 


H: 7.40 
7.59 


59 


o 


s 


5 3 


84.0 


oil 


C: 66.64 
66.51 


H: 7.58 
7.74 


60 


o 


so 


3 3 


83.1 


oU 


C: 63.72 
63.54 


H: 7.01 
7.05 


61 


o 


S02 


3 3 


quant.* 


83-85 


C: 61.90 
61.79 


H: 6.81 
6.78 


62 


so 


s 


3 3 


93.0 


oil 


C: 61.90 
61.53 


H: 6.81 
6.92 


63 


S02 


s 


3 3 


83-9 


97-99 


C: 60.18 
60.14 


H: 6.62 
6.64. 


64 


SOj 


so 


3 3 


86.6 


oil 


C: 58-57 
58.58 


H: 6.44 
6.52 



*qtiantitativeiy 



EXAMPLE 65 

Ethyl 4-[6-acetyl-3-[3-(4-acetyi-3-hydroxy-2-propyl* 
phenoxy>propylsulfinyl]-2-propylphenoxy]butyrate 

Likewise as in Example 3U the title compound was 
obtained as paie yellow oil with yield of 81.0%. 

Analysis (%) for C31H42O8S, Caicd. (Found): C, 
64.78 (64.76); H, 7.37 (7.38). 

EXAMPLE 66 

Ethyl 4-[6-acetyl-3-[3-(4-acetyl-3-hydroxy-2-propyl- 
phenoxy>propylsiilfonyl]-2-propylphenoxy]butyrate 

Likewise as in Example 31, the title compound was 
obtained as pale yellow oil with yield of 58.4%. 



55 



GO 



65 



Analysis (%) for C31H42O9S, Calcd. (Found): C, 
63.03 (63.14); H, 7.17 (7.19). 

EXAMPLE 67 

[4-(3-Bromopropylsulfinyl)-2-hydroxy-3-propyl- 
phenyljethanone 

Likewise as in Example 31, the title compound was 
obtained as pale yellow oil with yield of 55.2%. Mass 
spectrum (m/z): 346 (M+), 348 (M+ +2). 

EXAMPLE 68 

[4-(3-Bromopropylsulfonyi)-2-hydroxy-3-propyl- 
phenyl]ethanone 



